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-rPCR^fT-5C:<!:lw'j;J3^ jh-^U^V-i^ATase® 
c D N A }St )n mm L tz o ClOB^fit^^^n-riLT^ 
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HJfe ««J # M ) 

J: 19 '+> "i? 1/ > V '^7 * 5fe O 
SDNAi^*<ll«t$tl^o 
•trS^^OATa s eJix ^ O 
2ailii*ti*tifel ('>D-r?-:^X:^feJ: 
TaseJ;«3t>18:l-ACP 
iSl^^C i*<*^BJ#t>C<fc-5T?i 
:^ *5 J; Of Ji > K ic: o T ii E u r . 
29-636:PCT/JP92/00024 #M) > 

^ X *y ^ ^ > + i •t' u X e - 

5^ V , :^ ^< n i- ) a| A ^ 

A^^^^-frT-en^^^ - K-rs 

s e) ^i^^^ii-S^toJCtt^ 

0 . y ( A ) ^ -t jy^ =1 
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u ^ ^ - ^ U o - X - U > 1! :^ 4^ 5 - -If / 

-K-r^DNAigii:*:^HgT#t.tl^ATa s ejlfe^ 

®t>© 1 (ty;:{im5Ei) (o mm^^ 2 3 

8-360. 55-360) T't>cJ;l^L.^^® 

t>©. m A. {■£ > F'i7®U^n-x - 1. 5 - -y>K 
:^ ^ ^ - -tf © /JN ■t^ r :x ^ y h iS ^ © % ® ^ ffl 

U ^ :f a Y -f "7 7. Y \Z X. V ^ ha;j;i/ — i/3>-^ig 

ffii^{CJSL:T®l:ffll,^SCi;&<-^^^ (^iX-Jf 'Plant 
genetic transformation and gene expression; 
a laboratory manuar, Draper, J. et al.eds,, 
Blaciwell Scientific Publications. 1988#l^) o 9V ^ 
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* |g lis {w J; 'i^ X 7 T ^ 5^ ;U :r U -tr o - ;i/ O IS fi] 33- ^ 

m 

i^J^T mm m ^ :k if -c m m ^ m mm iz -t ^ i}< ^ 

MMM 1 ^ ^ U > V ^ cDNA^ -f v^^ U - (D ^ 

^fy 1 0 S <^ ^ > y ( S p i n a c i a o 1 e r a c e a L . 

va r. gr a b r a Viroflay X i& m M m (g«5m) «fc*9A^) 
O^m<fc«9v/-f-:r'i/'r>(Chirgwin)t>0:&jS 

[Biocheiistry. 18 (1979) 5294-5299] tcSfeoT^RNA 
<£-?iyio CO^RNA *^t>Tf^(AviT)t>0:5'^[Proc. 

Natl. Acad. Sci. USA. 6 9 ( 1 9 7 2 ) 1 4 0 8 - 1 4 1 2 ] 
Tj}?UA ^W-rSRNA [poly(A) + RNA]^53-«iL/^o 

±ieOpoly(A) + RNA *f L T Jfi M fit! t£ D N A ( c D N A ) ^ 
a f "7 - (Gubler) t> [Gene. 25 (1983) 263-269] 

Jig Lytz::*:S[cDNA^EcoRI ^ ^ ^ - -tfr^l&S LT^H^ 
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SEcoRI (D^m^&^ji^JlitLiz'^t. EcoRl U >:^- 

(dGGAATTcc:^7Sjgis!) ^m^mtzn-mtfto ^izmm 

ij - 'S: Y J\y m M Ik tdHkm ^ i)^ ^ ^ ^ tdHk t y 7 - 
^gilKDr-J^t^mmLtLo i^V^Tx CCDDNA ^ X y 
T — i?^TF(Gigapack Gold; StratajeneSi) iZ y< y ^ — 

# o 

S5^©DNA m iX m tL X t: o X ^ Ztl^CDdHh 

"S: Zf a — zf t LTJiIS'^O 1^ > V ^ cdH k -y ^ ^ "7 V — ^ 

^^V- — >^L^ ^> O U > y ^ kl i i e ©cDNA^3f#-#- 

D N A © '-^ ^ n ~ ^ V^ d i ;&< M -e * 5 o ^ C > 757 
'^*^i'^J;0f>'o-r7:^X:^ATase CDcDNA^-/n-yi 
LTx '^'i'^>V':7mRNA^y-1f>^«TLy^o mRNAOil 
M It ^ ±sd(^:B-^izUr>tio ti ^ ^ ^ ^ ^> ^ u y y rt; ^ 
:t ^ ^ ^ 'r^fe<kcra.>K'^©poly(A) +RNA#5 
^S^^*V^^'*)--;lxmiiW:. 1.5 X T :ff a - ^' jl 
X m n ^ Wj L ^ :a-JgiL7tpoly(A) + RNA ^^^>f^>^> 
U > (GeneScreen Pins; DnPont SS!) '^Ite^^-frx ± 
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sB c D N A ^ o — i L T ^ y U ^ ^ -if - i/ 3 > ^ ff t£ 



« 10 mM V > mmmm (ph ?. o). i dm edta. o. is h 

Na C I ] ^ 0. 2X SD S J; 1 0 0 7/ g/m I — > If ^ D N A j&n 
^>^2XSSC (lxSSC{i0.15MNaCU15iDMi?ai>K 

1 5 ^ ^ 2 t X m ^ fz o :^ ^ kUii OcDNA^ 
SlJC:^-ro :^'J^'^i'fc<J:0fi/n-j'5t-:l-::C:^ATase ©cDNA 

2 k b © ^< > K ^ tii $ n 6 . 'i^ -^^ > y mRN A 4i 

> K H t> ^ lij $ n J^i: *^ o y;: o S& T . ^ 4-^ ^ ^ ^ J: 
CK>'^^p^:^X:^ATase ©cDNA^:^o-7'i-rS>;^'J 
-ji>^'^(i;}^i;7L/:/V'i?ATase (D cHH k ^ m ^ Z Z t 

Z X ^ 4 m (D ^^»-2S®*ii^i5feATase 

© DNA mmt<mioii-tztSi^t:titb:) © « ^ * Jl^ at a $ e © 

^ o ^ 5 C i 25< Bj ^> i /i: o ( m 2 - 3 S ) o ^ © 

tit>^-2o"roM^^t>#-c>^^-<^~iLs ^^^^ 
- T is^ ^ n §15 3J © DNA ^ P C R (Polymerase Chain 
Reaction) i^J:.fDmnT^Zt^U^fZo m2'-30« 



fZ o 



^ ':f ^) y ^ M — i/ 3 {t ^ 6 XSSPE [IXSSPE 
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©T^^5it^/::gI53^lc^{S-r'5DNA ^^J5!tL^ (Model 
394 DNA/RNA Synthesizer; Applied Biosystems M) o 

^ "t o 

1 . 5' -TTGCTGCAGGAATGG AAGAA' 

2 . 5'-GAGAGCCTTTTGA{T^ fz {iOTACTACA 

3 . 5' -TGTGTTTATTCGAAA AAGC ACATG 

4 . S'-CATGTGCTTTTTTGA(A* ^liG)TAAACACA 

5 . 5' -GAAGAAGCATCAAAGGGTGC 

6 . 5'-GGAGGGGGCAT(GS fz [t 1) k1 ^1 Z kl 

y::o PCRSlStwfflt%S^M<i:LTyyADNAx cDNA^ 

mm t L -c m^-^m m \^ ^ X ti^k^ ^ L ^ cdna/b 

RNA vN-f':ru«y K«-?^fi£$:-frC:tl^^MiLTffll.^yio 
CO^;Stt^ Gene Amp^". RNA PCR Kit (^MJaSJ) t^lSa 
■^^o l*^gcDNA©^figSIE?£tt^ 50 mM Tris-HCl 
(pH 8.3), 50 mM KCl. 4 oM DTT, 80 dH UgCl^ , 0.8 
lU dNTPs, 20jug/inl© 6ier random oligo DNA. 20 U R 
Nase inhibitor, 2 g/m 1 polylA)"*" RNA, 50 U ^ 

Ail m®Lx 42'C-ei^p^SiSLyro =^'i7U>y 
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•^mRNAiitfefTLTn > h a - jl t L X i7 ^ ^ mlfl k i> m 

c D rk <D ^ ^ R m m iz m L tz -f ^ ^ -7 - tl ^ m H 

M An2:^mE^^^LiZo CO^^ « PCR {^95^ (1 
. 55 "C (1^) . 72 "C (25^) ^l1^--riJ';l.<tLT 
3 5i^■>r^-^^^f^^^:r>yro<aL^ l1^>r^;be©95'C®^ 

*(c^3oo hjf<Dm^^tifzdvk m ^ ixmw^ n fz o 
fteos mm(Dmi^f-^t>itxii^ ij 'f- ^ mRHkm ^ o m m 

ti fzMk »f jt i § $ — Sc ^ 5 > K {i . ;h >j7 b > 

L^g^s 3^^:^$ KpTZlSR (Pharmacia M) OSmalSBfi 
«-^D-->^L:feo DNA (D mmW.n It ^ ^ ± - ^ > 
•^-^m\i^-hL^>('T^^i/m: (Applied Biosystems^) 

^fcT 5 ^MiE^J{i@E»]©1SiKrfi5^ATase t ^ M O — Wl 
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3 ATase cDNA^^*^©^ ^ U - r t cDNAO 

SSI 

jft-^; 1/ > V '^7 cDNA^S'^t;^^^*::^ r - >'^;*:11SY1090 

{:-) W ^ it ^ HSi^lS cm <Z):^b-hl::5^3:??<i 

7 - v^^:^'r n > pi > :/ U > (Hybond-N+; AmershamSJ!) 
lw|£:?L/io u - zf k {iMultiprime DNA labelling 
Kit (AmershamSg) ^ffiV^T^^P-dCTPT'^ISItyro 

y u ^ 4f - i/ 3 > {± «u ^ ( 2 ) t m — mm,<o ^-^ 

^ zf - a > m-^ ^ 6 5 V ^ 1 6 Nf ^j: v^ ^ 

S^^zSfe^tiO.l xSSC-CSOtJx 2 05^^2lsIMmLT 

^ ti o C:o:7t-v?DNA ^EcoRl -e-ejKrLs cDNA^3^ 
5::^$ KpTZ18R(PharmaciaSj) icit^^^o-^V^Ltg 
^E^iJ^'^^Ly^io #t>ny::3g © cDNA> o - > 
(SpATIl ~3)0 9-^> SpATIl{i:g$3Kjl.5 kbp Ifx -^-O 
:t--:^>U-7'>f >^7b-A©T^ yKE^J^flfeoffi 
ifeOATase.OT ^ yMiS?'J<hii:tl^-r5 i> N O T I 

>^ m X if -c z t i)< m t> it)^ tsi ^ tL o ^ c -e X 

SpAT#l^-:^D-7'i LT^^ 1/ > V CDNA7 U - 
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:&X^'J-->:/Lx 51^600 bpOcDNA^D-> (SpAT#4) 
^ o SpATI liSpAT#. 4©firgg|^j£.^40{C^"ro 

^^W.n ^ L t: m ^ SpAT# 4 « SpATII N 5^ firj 

yf\ It Svkltl i: ^±iz — m. L fz c SpATtl® - ^ > 

{ A T G ) A< s N 5^ fflO # Of 1 2 0 b p tti m $ n ;t o 

0 M ^ n - > ^ ;b -ti- c DNA ^ a - > ( S p A T # 1 4 ) O 4g S 

cDNA©:g${i^ 1.656 bp-e*t)x ^04«tC 1.413 bpCD;j- 
y m 4 7 2i®x :»^S52.1770:^'>/N«^^*<3 - 

T\.^^tmm-^ntza m o m !\sa ^ ^ ki e (d r s. y mm. 
m t <D ^ a ^ a ^ mmi^^<Dif^rfi^^i-jv a h ^ > 

1 y ^ f£ ?> ^ m if it u% $> t) ^ ^ i- 

-'P ^ ^ t; ^ T- (i 50X ^ -e * -5 ^ (GENETYX r - ^ - 

7.mvt V y V ; V y h ^ T m ^ m:> o 

^ . 0. oix sDs 0 o"c. 1 5^muam-t?>zt 
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IZ J: t) ^ ^^ U y X L T -5 n - D N A ^ ii i!>< L 

tl o ^ V y ^ -if - 3 > :^ J:. <D ^ m it ^ tl ^ 

■r*>S] o ^ CD m . ^> ^ U > y ^ mRH m: W L tl \y - 

y m 2 i\i(D m f£ ^< > i)< m ^ tl fi o z (D &:m. it ^ 

*jJCf-i':tecfcCK'>n-l' ^ i- X <D nl^k^ ^ n ^ n (D 
ATase cDNA^^n-T'iL T tFrLy::^<^ili$ny;:/<> 

^ 7 SI ^ o 

^ ife 5 ->^'r3^:^X:^ATase cDNA©^/< 

3 ffl o ^ A 

( 1 ) li^l^ji^^^^-:/^;^; KOtilH 
mmmmm^<^±V - -f ^ $ K p B I l 2 l (C l o n t e c h) ^ $fj 
^ ^ ^ Sa c I i BamH I T "KJ »r L ^ K 1 e i o ¥ 7 5 ^ ^ > h T? 150 
KrJg^^ri^^giL^^. T4 DNA^^-if-X^ffll^TM 
5^«g^ie$SLy::o caLT^iy;::^^^^ KpBI121{-G0S) 
ii;S-GlDCBronidaseitfeT (GUS jtfe?^) ^^^-^^ 7t7 

y (NOS) 9 - X ^ - 9 - ©F^J-^mSJ^Xbal 
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^J6^J3-e?i^cDNA(SpAT#14) ^ ^ t2 Zf "7 7. I K^ftlJ 
©^^EcoRI Ti3J»rL. i& M ^ T :ff a ~ x Jl m % m W} 
iz J: fr) < ^ ^ ^ ■:f ^ X i F viim t ^ ]y y y ^ 

ATase©cDNA^£-:»ISiL. c D N A ^ ^ Jl i)y ^ 
*)ihLxmmttio $ t>tCKlenof75^*y > hTtUffir^ 

^ m mm m ihiiT' ^ m . cDNAtmmizmm 

eOcDNAi^^XS KpB1121(-GUS)<&T4 DNA^I-^if 
-X^Srfflv^TiS^-rsciJcJ:??, 35S f a ^ ^ - ^ 
^ \^ :y V ^ h 1 2. s eCDcDNA, NOS ^ - x ^ - ^ 
-^^t^^^ffl:/^^^ KpB1121-35SSPT >S-m^o 

( 2 ) pBI121-3 5SSPTg>7jyo/<^7^ U i^A^tp^A 

(i) DNAa|XfflT:ro/<:?-rU':7A<Z)pi!{ 
A g r 0 b a c t e r i u m t a m e f a c i e n s LB A4404(Clontech) 
50ml©yEB ^Iffi (11 ^(9tr-7i^X5g . + 
Xlg^^3/'h>lg^.>3||5g^2iDM MgSO^^ 
pH7.4){wSML. T 24Nr ^ S m , ^ S ^ 3 0 0 0 

rpm . 2039'©^iC^T-*MLy::o Sft^lOmlCDlmM 

HEPES(pH7.4) T3IlIz!feoy::Mx 3nilO10%:ru-lra- 
-'l' T 1 IhI gfc ^ m.^^ \z 3 til I O 1 0 % ^* U -fe o - ;u t- s 

LTDNAa|[AfliT:rn^<i5'7^ijH7AS?giLyi:o 
(i i) pB1121-35SSPT©Trn/<^7^yi:7A'\®3PA 
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le (1) tz Zf ^ :^ i KpBI121-35SSPT 1 fi 2 ^4- 

i'<y h{cAn> JL V ^ hn^U-'>3>mm. (Gene 

Pulser; B i 0 R a d ) ^ ffi V> T 2 5 // F ^ 2 5 0 0 V ^ 2 0 0 £2© 
^ m n ^< 7. ^ If ^ ^ 7. \ K D N A <£: T r o 

-3^{-^Lx 800 n \ CDSOC ^itfe (II V ^} -f Y > 

2flg s Sf^i^XSg . NaCl 0.5g . 2.5niM KCl . 

PH7. 0 ) <£-Jn^. 28rT'1.5 Nfr^^g^HLy^o C©^ 
S?S50//1 100ppmO:^:^V'i'i/>^^trYEB 

%T:^o-x>f;l/«^^K,{Cci;»?DNABfK-«-5^J5tL. 

32p -e5K;l/L/i."^'^U>v.i7ATa s eCDcDNA^ 

^n-yiL^-tMf>i3.#f{wJ:J3, = KpBI121- 

35SSPT^#^T'V^SCi^5t^L/=c COT^To^n'^t- 
U A A L B S S P T i ^< o 

( 3 ) ^ ^< J g) B g «l 

(i) T^o/<^-7-Ui:7A<DiiSa 

±iE (2) •^^t>4xfcALBSSPT ^> 50ppm <D ti ± ^ 

^Hjfel, Sail ^-lO.OOOrpo ^ Z ^ M 'L>^ L X ^ m ^ ^ ti 

4 

4. 
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Iw 1 0 . 0 0 0 r p m ^ 3 ^ L T ft M ^ . 1.5ml (D lim ^ 

m ^ ^< :n m ^ mm t ^ 0.5 ^^^mmm^hv^i^ 
*<icni2 Kfizxo\z:^7.'r^mmt^\zmmL^ (i) 

;UT-r->1.0ppm^ :^37:^ P>S^®?0.1ppni:teJ;CX«^ 
0.8 %^^tr) (T. Morashige and F. Skoog, Plant 
Physiol., 1 5:4 7 3*, 1 9 6 2 ) 1 m 1 CD ^ ^< n (SS : 

X a n t h i - D c ) O !K 31 ^ S SS ^ l£ ff ^ ^ (D ± iz U y h 
^No.m^ (07.flcm ) ^S^. {3 S<£-±I^L 

T H g ^ o + - ^ ^ 7 >f ;i/ A -e - ;l/ L ^ 16 

i^p^Hj. 8 ^ m ^ (D m m -^^ 2iv ^ 2 b mm m l tz o 

X' ^ "7 4-^ ^ > 250ppm<&^trMS-B5 

laI^{;:iOaF^^SLTTrnyN'i?T-U'>A:£-B^i 
L^o Z (D ij JU X ^ ^ >250ppm*5J:C;f7!7:^-7-< i/ >100p 
pm^ ^t:MS- B5^jfeJ:tc^L. l«l^{r7BP^Jg^L^o 
d ® P^ c H © ^ ffl ??7 X -fl: L o c: © X ^ ^ ^ 
'J' 5 >' 250pp^lfeJ;CF^!^^^ >100ppm^^t?MS-B5 
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MJ3SSPI) ti ^ PERM BP-4874<J:LT^^ 

x^jimnmmfzmiz^ib cw-^e ^ (i 9 9 4^) 

11^7B)$nT^,^^o 

^^mm^m^^^nmmt^i^^ pat (d^ ^iz x x 
y 7 ^ 'J ji ^ V -i- a - (PG) ^mm L ^ ^ o mmm 

( 1 ) m <D m th 

Hi K © ffl f±J ti B 1 i g h-Dy e r 5S (C a D. J. Biochem. 
Physiol.. 37:911. 1959) X' n -o fz o 0.1 %or5=-;Ut 
K n i/ h Jl' X. 1/ ^ ^ ^ V >^ n /n" y - 5 m I J& 8 0 C 

ti iz 2{lBl(D ^ u u 7t. Jl A : (1 : 2^ l*:^Jt) 

ti o_ Z tl iZ ^ u o^JlJLl2m\^JiZ^m^yi(.l2m\^ta^WL 

L<s^L/i^^ sooorpm^ 4*^^ i ^ ^ m (D m X ^ m 
tmmm(D-miz:$^if^ wae (t«) ^m^^ l iz ^ z 
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<D ^ a u Jl : ;f ^ J - Jl (1 : 4 . S it ) iZ m i)> 

( 2 ) mn(D 

DEAE-Toyopearl 650C (mv-) CD!K?S?&25ml^lM 

nmi- h u 'i7A7K^^ (pH7.o)25mi t mn^mm t l^o 
z ti ^ mm yk ^ M^y-jix-m^mmt^ ^ ^ j 

•> ;l/ r U -Ir D - , ^ 5 ^ h T ^1/ ^ U -fe o - 

^ '■J: :7 T ^ J. y — ^ x 7 t ;p a > 

(1 : 4. (*Sit) -ei^ig<£rZ}fe^ty::^> 50inl®^nn 

: lOM i^KT^^-^-iTATK^^fe (2D: 

8 0:0.2 ^ H Jt ) 7? P G ^ :^ ^l^ 7 ^ y 1/ T 

;p ^ i; 4r n — ^ 7. :p r 'f- V Jl ^ y iy h - ;U ^ ^ tr iS 

:$5■^^iy;:o C©iii53'i-15inl©Ji:^y-;i.^an;tx iiJBET 

y--'^(2:l.^^:S[Jt){w^*^tyro 
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(2) X' n tz m ^ =^ iJ ^ Jl^ - lie :^l/-h#5721 

(Merck) X ^ ^ L ft o & m ^ m It ^ n u t)-. jl J. : T -tr 
h > : ^ ^ y - Jl : : yi<i (50: 20: 10: 15: 5> W 

«it) ^ffll>3to TLC T'^Sf^^ rUAU>^IfiSILT 

^ ^ f P G O li ^ > U :^ y ;b r i ^ij t) «9 ^ ^ ^ # 
i5®IW{cAtL:to C:0"f{w2.5nil ©;'<:^/-;l/i^5%:^ 

^^;U<bL^o :^i::frllgffi5®?y5^>'UaiX7^;l/^2.5 ml® 

y GC-HAAWFI ^ iS ^ ) ffl . Jii US 1? © S (i :^ 

It ^ u ^ h y< V ^ C-n k p 1 n s ( S ^ M ^ ) ^ ffl ^ o 
^^^^Biltz^-to 

PGtzm^Lfzms^wt^(Di&mm&3m. (i6:o+i6:it 

+ 7^ T y > (1 8 : 0) ) ^ « ti . *f m © #^ B M l£ SI ^< 
3T{i7 2±l%-Z?*S0lC3l:*L. sfx'i/b^V'^ATa 

s e^^mLx\.^?>mnn^^^<=immx'it6s±i% 

t i& < f£ r= X it o P G O 2 ti[ {C 1 6 : 0 t 1 6 : 1 t <D ^ 
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mi 

p G (Dumwt^j^a^^mmm, 



m 




16:0+16: 


1 t + 1 8 : 0 








72 ± 


1 


44 ± 2 






6 5 ± 


1 


3 0 ± 2 



ATase <&Z3 - K-TSDNA ig:fe«l;(y^'€-Offl^*<g^$n3to 

ti i> CO t£ ^ ^ 

^ > V ^ m ^ (D hi is t li ^ -^CDDNA m jki!)< Wt^ CO 

ATase «fct)t>^SSfDjJgJteK (;tL/-1'>K) -ACPlC^f-^ 

*^B^©DNA m =^ ^ <D :^ m tz -€ m.^m^\^m<& iz 

AT a s e i: «9 ^^fiainSgJKM{c*f-r-SSMig^tt*<^ 

t < ^§ V^ i l^ -9 C t i< ^ ^ tZ iS T m M ^ tl ^ ^ A T 

a s e d © <k ^ # ^ ^ f S C <!: ti S ft *^ -5 
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CCGCCATTCC CATTCTCTCT CTCTCTCTCT CTCTCTCTCC TCATACCAGA AAAT ATG TTA 60' 

Met Leu 

. 1 

GTC TTA TCT TCC TCT GCT CCA CCC GTT CTC GAG GTG TGC AAA GAT AGG 108 

Yal Leo Ser Ser Ser Ala Pro Pro Val Lev Gin Val Cys Lys Asp Arg 

5 10 15 

GTT TCT TCT TCG TTT TCT ACT TCC TCG TCG TCT TCT TCG TCG GCG TTT 156 

Val Ser Ser Ser Phe Ser Thr Ser Ser Ser Ser Ser Ser Ser Ala Phe 

20 25 30 

TCT GCG GTG GTG TTT CGT CGG AGT TTT TTC ACT CGG TTT AAC TCG TCT 204 

Ser Ala Val Val Phe Arg Arg Ser Phe Phe Thr Arg Phe Atn Ser Ser 

35 40 45 50 

CTA ATA TGC TGC TGC TCT TCC AAG CTC AAA TTA ATG GCG GAC ACT GCT 252 

Leu He Cys Cys Cys Ser Ser Lys Lea Lys Leu Met Ala Asp Thr Ala 

55 60 65 

CTT CCG TCC TCG TCT TCT TCG ACG TCT GCT TCT GCT TCT TAT TCT GCT 300 
Leo Pro Ser Ser Ser Ser Ser Thr Ser Ala Ser Ala Ser Tyr Ser Ala 

70 75 80 

GCT GCG AAG TCT GTT GAA GAG GAG AAT CAC GAG ATT CCT GTT AAG AAA 348 
Ala Ala Lys Ser Val Glo Gla Gin Asn His Gin lie Pro Val Lys Lys 

85 90 95 

GAA GAT GAC AAT CAA CTT CTT CGT TCT CGC ACT TAT CGT AAC GTT CGT 396 
Gin Asp Asp Asn Gin Leu Leo Arg Ser Arg Thr Tyr Arg Asn V^l Arg 
100 105 110 

- 32 - 



BNSDOCID: <WO 9514094A1J_> 



wo 95/14094 PCT/JP94/019S6 

TCT GCA GAA GAG CTG ATA TCT GAA ATA AAA AGG GAA TCA GAA ATT GGA 444 
Ser Ala Glu Glu Leu He Ser Glu He Ijt Arg Glu Ser Glu He Gly 

120 125 130 

AGG TTA CCT AAA AGT GTT GCT TAT GCT ATG GAG GGA CTT TTT CAC TAC 492 
Arg Leu Pro Lys Ser Val Ala Tyr Ah Met Gla Gly Leu Phe His Tyr 

135 140 145 

TAT CGC AAT GCA GTC CTT TCA AGT GGA ATT TCT CAT GCT GAT GAA ATA 540 
Tyr Arg Asn Ala Val Leu Ser Ser Gly He Ser His Ala Asp Glu He 

150 155 160 

GTG TTG TCA AAC ATG AGT GTT ATG CTT GAT TTT GTT TTG TTG GAT ATT 588 
Val Leu Ser Asn Met Ser Val Met Leo Asp Phe Val Len Len Asp He 

165 170 175 

GAG GAG CCT TTT GTA TTT CCA CCG TTT CAC AAA GCT ATT CGA GAG CCT 636 
Glu Asp Pro Phe Val Phe Pro Pro Phe His Lys Ala He Arg Glu Pro 

180 185 190 

GCT GAC TAT TAT TCC TTT GGT CAA GAT TAC ATT CGG CCA TTG GTA GAT 684 
Ala Asp Tyr Tyr Ser Phe Gly Gin Asp Tyr He Arg Pro Leu Val Asp 
185 200 205 210 

TTT GGA AAT TCA TAT GTT GGT AAC ATC GCC ATT TTC CAA GAA ATG GAG 732 
Phe Gly Asn Ser Tyr Val Gly Asn He Ala He Phe Gin Glu Met Gin 

215 220 225 

GAG AAG CTT AAG CAG GGT GAC AAC ATC ATC TTA ATG TCC AAC CAT CAA 780 
Glu Lys Leu Lys Gin Gly Asp Asn He He Leu Uet Ser Asn His Gin 
230 235 240 
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AGT GAA GCA GAT CCC GCA GTG ATT GCA TTA CTT CTG GAG AAG ACA AAT 828 

Ser Glu Ala Asp Pro Ala Vai lie Ala Leu leu Leu Glu Lys Thr Asn 

245 250 255 

TCA CTA ATC GCA GAA AAC TTG ATC TAG ATA GCA GGT GAT C6A GTT ATA 876 

Ser Lea lie Ala Glu Asn Lea lie Tjr He Ala Gl? Asp Arg Val lie 

260 265 270 

ACA GAT CCT CTT TGC AAG CCC TTT AGC ATG GGA AGG AAT CTT CTT TGT 924 

Thr Asp Pro Leu Cts Lys Pro Phe Ser Uet Gly Arg Asn Lea Leu Cys 

275 280 285 290 

GTT TAC TCT AAG AAG CAC ATG TAT GAT GAT CCC GAG CTT GTT GAT GTA 972 

Val Tyr Ser Lys Lys His Met Tyr Asp Asp Pro GU Len Va! Asp Val 

295 300 305 

AAG AAA AGA GCA AAT ACA AGG AGT TTG AAA GAG TTG GTC TTA CTT TTA 1020 

Lys Lys Arg Ala Asn Thr Arg Ser Lea Lys Glo Lea Val Len Len Len 

310 315 320 

AGA GGT GGT TCA AAA ATA ATC TGG ATT GCA CCC AGT GGT GGA AGA GAT 1068 

Arg Gly Gly Ser Lys He He Trp He Ala Pro Ser Gly Gly Arg Asp 

325 330 335 

CGT CCA GAT GCT GTC ACT GGT GAA TGG TAC CCG GGA ACT TTT GAT TTC 1116 

Arg Pro Asp Ala Val Thr Gly Gin Trp Tyr Pro Gly Thr Phe Asp Phe 

340 345 350 

GCT GCA TTG GAT AAT ATG AGA AGC CTT GTG GAA CAT GCT GGT AGA CCT .1164 

Ala Ala Leu Asp Asn Met Arg Arg Leu Val Gin His Ala Gly Arg Pro 

355 360 365 370 
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GGG CAT ATT TAT CCA TTA GCA TTA TTG TGC TAT GAC ATT ATG CCC CCT 1212 
Gly His lie Tyr Pro Leu Ala Leu Leu Cys Tyr Asp He Met Pro Pro 

375 380 385 

CCA GCA CAG GTT GAA AAG GAA ATT GGG GAG AAA AGA GTA ATG TCC TTT 1260 
Pro Ala Gin Val Glu Lys Glo lie Gly Glu Lys kig Val Met Ser Phe 

390 395 400 

CAC GGA GTT GGG GTA TCT GTG GAA CCA GAG ATT AAC TAC AAT GAT GTT 1308 
His Gly Val Gly Val Ser Val Glu Pro Glu lie Asn Tyr Asn Asp Val 

405 410 415 

TCT CTT GGT TGC AAA AAT GAT GAA GAG GCT AAG TCA GTT TAT GGA CAA 1356 
Ser Leu Gly Cys Lys Asn Asp Glu Gin Ala Lys Ser Val Tyr Gly Gin 

420 425 430 

GCG TTG TAC AAT TCT GTG AAT GAA CAA TAT AAT GTC CTC AAA GCT GCT 1404 
Ala Leu Tyr Asn Ser Vaf Asn Glu Gin Tyr Asn Val Leu Lys Ala Ala 
435 440 445 450 

ATA CAT GGA AAA CAA GGC TCA GGT GCA TCA ACG CCG ACT ACT TCT CTG 1452 
He His Gly Lys Gin Gly Ser Gly Ala Ser Thr Pro Thr Thr Ser Leu 

455 460 465 

TCA CAA CCT TGG GCC ACT TGACATTAGT GTGCCCTTTT GCTTTCTTTT 1500 
Ser Gin Pro Trp Ala Ser*»* 
470 

AAGGTTGATA TTTGCATACT TGTAGTCTTG TAGAGAACTC GATCATAGCT TACCGGGTTG 1560 
CTGTCCTGTC ATTTTTACAC ACACCTTCAA 6TGAACAATT TTGAGTGCTC TATTGCTTGT 1620 
TGAGGTAGCA TGGGAAAATT CTTTTTTTTG GGGGGA 1656 
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1 CCGCCATTCCCAT7C7CTCTCTCTC7CTCTCTCTCTCTCCTCATACCAGAAAATATGTTA 6 0 



Bl GTCTTATCTTCCTCTGCTCCACCC6TTCTCGAGGTGTGCAAAGATAG66TTTCTTCTTCG 1 20 

3 Val LiuSerSi iSirAlaPrcProValLtuGluValCysLysAspArgValStrSerSer 22 

121 TTTTCTACTTCCTCG7CGTCTTCTTCGTCGGCGTTTTCT6CGGTGGT6TTTCGTCGGAGT 180 

23 Ph«StrThrS«rSerSirS(rSi(S<tS(rAl8Ph«S«rAlaV8lValPh«ArgArgS«r ^2 

m TTTTTCACTC66T7TAACTCGTCTCTAATATGCTGCTGCTCTTCCAA6CTCAAATTAATG 240 

43 PhePhtThrArtPhiAsnStrStrLiulltCysCysCysSi rStr Ly sLtuLysLtuMi t £2 

241 GCG6ACACT6CTCTTCC6TCCTCGTCTTCTTC6AC6TCTGC7TCTGCTTCTTATTCT6CT 300 

63 AlaAspThrAlaLauProSirStrSaiSarSirThrSerAlaSerAlaSerTyrSerAla 82 

301 GCTGC6AAGTCT6TTGAAGAG6AGAATCACGAGATTCCTGTTAAGAAA6AAGATGACAAT 360 

8 3 AlaAlaLysSeiValGluGluGluAsnHlsGlullaProValLysLysGluAspAspAsn 102 

361 CAACTTC7TC6TTCTCGCACTTATCGTAACGTTCGTTCTGCAGAAGA6CT6ATATC7GAA 420 

103 .GInLiuLiuArgS«rArg7hr7Yf ArgAsnValArgSirAI aGloGluLiui l«S«fGlu 122 



421 A7AAAAA6GGAA7CA6AAA776GAAGG7TACC7AAAA67677GC77ATGC7A7GGAG66A 480 

123 I l«LysArg6luS«r6lull«6lyArgLiuPioLysS<rValAla7yrAlaMttGlu6ly 142 

481 C77777CAC7AC7A7CGCAA7GCAG7CC777CAAG7GGAA777C7CATGC76A7GAAA7A 540 

143 L«uPhtHis7y rTyiArgAsnAlaValLiuSitSirGly I leSatHisAlaAspGlulli 162 

541 G7G77G7CAAACA7GAG7G77A7GC77GA7777G7T77G77GGA7A7TeAGGACCC7T77 600 

163 YalL«uS<rAsnM«tSirValMitLiuAspPhiVaiL«uL«uAspll<6luAspProPh« 182 

601 GTA777CCACCG77TCACAAAGC7A77CGA6AGCC76CT6AC7A77ATTCC77TGGTCAA 660 

183 ValPhtProProPhiHisLysAlal l«Arg6luPreAlaA$pTyr7yrS«rPh«6lY6ln 202 

661 GA77ACA77CGGCCA77GG7AGAT777GGAAA77CA7A7G77GG7AACA7CGCCAT777C 720 

203 A$p7yr li«ArgProL«uVaiA$pPh(GlyAsnS«f7YrVal61yAsnil«Alall tPht 222 

721 CAAGAAA7GGAGGAGAAGC77AAGCA6G676ACAACA7CA7C77AA76TCCAACCA7CAA 780 

223 6tnGluMel6lu6iuLysLiuLysGln6lyAspAsnllelleL«uM«tS«rA$nHi$6ln 242 



UatLtu 
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7J1 A6TGAA6CAGATCCCGCA6TGATTGCATTACTTCT6GAGAA6ACAAATTCACTAATCGCA 84 0 
243 SerGiuAiaAspProAlaVal liaAlaleuLiuLiuGiuLysThrAsnSerLtui I «Aia 262 

841 GAAAACTTGATCTACATAGCAGGT6ATCGAGTTATAACAGATCCTCTTT6CAA6CCCTTT 900 
263 GluAsnLeullaTyj llaAlaGlyAspAfgVal lUThfAspProLauCyaLyaPfoPhe 282 

901 AGCA7GGGAA6GAATCTTCTTTGTGTTTACTCTAAGAA6CACAT6TATCAT6ATCCC6AG 960 
283 SerMe iGlyArjAsnLauLauCysValTyrSafLysLyjHisMatTyrAspAjpPf «6lu 302 

961 CTTGTTGATGTAAAGAAAAGAGCAAATACAAG6A6TTTGAAA6A6T76GTCT7ACTTTTA 1 020 
3 03 LtuVa lAspValLysLytArgAlaAsnThrAf jSirLauLysCluLtuVa ILtuLtuLeu 322 

1021 AGAGGTGGTTCAAAAATAATCT6GATTGCACCCAGT6GTGGAAGA6ATCGTCCAGAT6CT 1 080 
323 AroGlyGlySefLytllalleTrpllaAlaProSerGlyGlyArgAspArgPfoAipAla 34 2 

1081 GTCACT6GTCAATGGTACCCG66AACTTTT6ATTTCGCTGCATTG6ATAA7ATGA6AA6G 1140 
3 43 Val7hr6ly6lu7fp7yfPfoGly7hfPheAspPh«AlaAlaLauAspAjnM«tArBArB 36 2 

1141 C776766AACA7GC7GG7AGACC766GCATA77TA7CCA77AGCA77A776TGC7A76AC 1 200 
3 63 L«uVa IG I oHi lAI aC I yAr gP i oG I yHi s 1 1 a7y f P f oLeuAl aLauLeuCy $7y rAsp 38 2 

1201 A77A7GCCCCC7CCAGCACA6GT76AAAA66AAA77GG6GAGAAAAGA67AA7G7CC77T 1 260 

3 83 I l«M( tPrePfoProAIaGlnValGluLysGlul laGlyGluLysArgValMatSarPh* 40 2 

1261 CAC6GAG77GGGG7A7CTGTG6AACCA6AGA77AAC7ACAA7GA7G777C7C7766TTGC 1320 
403 HisGlyValGlyValSaiValGluProGiul liAsn7yrA$nAspValSafLeu6lyCy$ 422 

1321 AAAAATGA7GAAGAGGC7AAG7CAGT77A7GGACAAGCG77G7ACAAT7C767GAA76AA 1380 

4 23 l-ysAsnAspGluGluAlaLysSafVa!7yrGlyGlnAlaLau7yiAjnSitValAsnGlo 44 2 

1381 CAA7ATAATGTCCTCAAAGC7GC7A7ACA76GAAAACAAGGC7CAGG7GCATCAACGCCG 1440 
4 43 Gln7yrAsnValLiBLyjAlaAialliHi$6lyly$6ln6lySai6lyAlaSafThtPfo 462 

1441 AC7AC77C7C7G7CACAACC77GGGCCAG77GACA77AG7G7GCCC7777GC777C7777 1500 

4 63 7hr7hfS«rLioStrGlnPfo7rpAlaS«r.««« ^72 

+ B 

1501 AAG6TT6A7A7T7GCA7AC7TG7AGTCT7G7AGA6AAC7CGA7CA7AGC77ACCGGG776 1560 

1561 C7G7CCTG7CAT7777ACACACACCT7CAAG7GAACAA7777GAG7GC7C7A77GC77G7 1620 

1621 7GA6GTAGCA7GG6AAAA77CTT777777G6GG6GA 1656 
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